TiO2-Si solar cells with carrier selective contacts and low temperature processing by Plakhotnyuk, Maksym & Hansen, Ole
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Nov 08, 2017
TiO2-Si solar cells with carrier selective contacts and low temperature processing
Plakhotnyuk, Maksym; Hansen, Ole
Published in:
Book of Abstracts. DTU's Sustain Conference 2015
Publication date:
2015
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Plakhotnyuk, M., & Hansen, O. (2015). TiO2-Si solar cells with carrier selective contacts and low temperature
processing. In Book of Abstracts. DTU's Sustain Conference 2015 [E-37] Lyngby: Technical University of
Denmark (DTU).
  
 
TiO2-Si solar cells with carrier selective contacts and low temperature 
processing 
Maksym Plakhotnyuk1*, Ole Hansen1 
1Department of Micro- and Nanotechnology, Technical University of Denmark 
 
Introduction. Most crystalline silicon based photovoltaic technology based on high temperature diffusion 
processes in the range of 800-900 ᵒC. We present recent progress on development of low process 
temperature TiO2-Si heterojunction solar cell with carrier selective layers with efficiency 2.39%, VOC= 0.41V 
and JSC = 9.79 mA/cm
2. 
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Figure 1: Energy band diagram of TiO2-Si-poly Si structure (left), current-voltage and power –voltage 
characteristics (right) 
Experimental results. Titania-silicon heterojunction solar cell was fabricated using ALD deposition of TiO2 
at 120ᵒC.  with the thickness of 20 nm on front side of silicon p-type wafer, polycrystalline silicon film was 
deposited on a back side of the silicon wafer. Titania is an electron selective layer as it was shown on the 
figure 1 (left). Polycrystalline boron doped silicon layer with the thickness of 25 nm play a role of a hole 
selective layer. 300 nm of aluminium was deposited on the backside of the cell and 15 nm on the front side 
of the cell. After fabrication the cell was characterized with a Newport solar simulator that allowed to 
measure current-voltage and power-voltage characteristics. The best solar cell device has shown 2.39% 
efficiency, open circuit voltage equal to 0.41 V, current density – 9.79 mA/cm2, fill factor – 59% and 
maximum power 2.89 W/m2. Our analysis has shown that current efficiency record was limited by 50% 
reflectivity from top aluminum layer, chemical surface damage of titania that caused inhomogeneity of the 
layer and due to other test process faults.  
Further work focuses on optimization of ALD TiO2 deposition parameters, titania protection during 
further processing, application low reflective top layers and contact that can improve solar cell efficiency 
and parameters.  
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